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20 »':i;sL'&<n6^^<ir; 

4jt, 4&yj,jSi'^in^^^. 



il # # ^ ^ ^ ^ ^ i f«l ^ ^ 6^ 'fi i: ^ ^ ^ . 

25 35.^^*L*'J^^33 *t: T^46##j5t^^^^ 
36.^^L#;Kif.]J^^33 

37.4|L:^*L^<J^^ 32 ^^^It^^, it^^^^^^^^ 

30 

38.«;M.#'JJ^^32 6^*>^*fc^;|^, *t-. 



60 - 4- S f«l £ * ^ . 
46M^^M^^ 40 ^irvk, *t-- W6^«>h*.^iG^t^ 

49.'-^M'5-J^-A-^^^AJ:.r^A^^^1&i^^^^^^^^, & 



^ ^^^^ k-I^^^B ^ iai^#6^##la^6^ ^ -M. ^^^^^^^ 
B. j«:.i^#;^>lii.i± )^xy^nKM^^- 

15 ^: 

Tt^^^;^^ 20000 A 

20 "^m^At^ 5000 A 6^>*>^; 

■^^m^t^ 1.0 - 1.5 
55.#-#;k^'JJ^^53^;?r>^, 

25 56.^#*L^'JJ^^53 6^;?r*, 



15 ^^^^^^^^^^^i^, 
25 6^#)Ht'fe.|a#'lt; 

30 ^> ^i':^;5i'&>fn6*r>^^. 
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^^^'Jti^^*^^^^JI:S^^']t^i- 08/452255 ( t 
10 t^-)^" )5^*5tt^6^PCT^ifJt-^^PCT/US95/14909 6^^^^^t 
^, Am^^] tii- 08/452255 ^ 1995 ^ 5 26 9 t*6^. PCX ^^'J t 
PCT/US95/14909 A 1995 ^ 11 ^ 13 Jlig^^'Jt^ 
08/452255 PCX t^-f PCX/US95/14909 JI:S^*J 
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15 ^t-t, JI:§^#>J 08/340144:1. 1994 ^ 11 ^ 15 gt-^^. PCX 
^#'Jt-^^PCX/US94/13373^1994^11 n 16 H t^^, ^I^^^Ot 
:t 08/340144 ?^ PCX ^'J t ^-f- PCX/US94/13373 5^:^^^ ^ S ^ 

08/152812 t-^. jiS^^'J 08/152812 4. 1993 ^ 

11 n 16 H^J®6^ (Se.|L^||:§^^J 5476211 , 1995 ^ 12 ^ 19 9^ 

^'J t ^a^T ^ t ^ il: S ^ ^'J t ^ ^ t 
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^11 >^ 13 ; 
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^11 ^ 13 R-tS) ; 
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^11 ^ 15 ; 

08/602179 , 1996 2 ^ 15 « ( PCX/US96/08328 , 1996 
30 ^ 5 ^ 28 9 -ta ) ; 

60/012027 , 1996 ^ 2 ^ 21 9 -1:3^ ( PCX/US96/08117 , 1996 
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^ 5 ^ 24 g ) ; 

60/012878 , 1996 4 3 ^ 5 H ( PCTAJS96/08274 , 1996 -f 
5 ^ 28 W ±S. ) ; 

60/013247 , 1996 3 ^ 11 R ( PCT/US96/08276 , 1996 

5 ^5 ^ 28 ; ^ 

60/005189 , 1996 ^ 5 ^ 17 B ±^ ( PCT/US96/08107 , 1996 

^5 ^ 24 , 

^: 

60/020869 , 1996 ^ 6 ^ 27 9 ^3£; 

60/024405 , 1996 -f 8 ^ 22 9 

60/024555 , 1996 4 8 ^ 26 H 

15 60/030697 , 1996 ^ 11 13 H 

60/034053 , 1996 4 12 ^ 31 R •t^; ^ 

08/802504 , 1997 ^ 2 18 « ±&., it^'^A^ Eldridge . 
Grube. Khandros ^ Mathieu t-j|^6^. 

30 #^'l4#tl^it^6^^->^^lJ^^#4t;feL ( probe card ) K.^^^^. 



t ( 2 150 i^il^ic. ( ) ^if 

*) ^^jJft ( ;(7. 

^it#. J^;^#4f- ( membrane probe ) A^^^M^^, ^t>^- 
FH*) T i 3i ^ ^ ^ ^ ^ 6^ i5:it 
20 ( PCT/TJS95/14909 ) t. ^#^^3^1 ii^io-ft^ 

->ha^^6*>^*f ( wire stem ) (^-^iG#) , ^^^^H^-f^, ^ 

30 i^TL^, ^^Am^^i^Wi^^^^. 



^jfiiXiix>#TK:*^^-^6^, ^^'^v:^;^ ^^-^6^, ^XT^:^^ 
15 ^irvk^i^^Y^^ ( topology ) (^m^^) . 

30 

#] -#-6^ ^ ^ ^/f ^ i^d^#;fe^ ^ 6^ ^ 



^ tv^^ ^t^^^ ( feature ) . * 1 6^#jSfe^*^^iti±# 
5 ^ i^^A^^^l JLHi^^, ^iV^J^) ^}k±yT^, ^3.^J^t^ 

il^fe^ij ^'li^ jife ^ 6^ ^ ^ ^ i£ T I':* ^-H. 1^ 

^^m^^iii ^^^^^^^^ j^^^Mm^^^m^^m, ^ 

^^^^ ^^^^^^^i^^ ^ 



( 106 ) . 

( 102 ) iti±^Jf-i€#J-B lA^l-itK.^ { 106 ) . 

^^^m, m lA^^ms&^m^ ( 102 )m.it^$i^^^m ia^x^^ 

( 106 ) . 

@ ID ^#1^11^1^®, 'b^*. ##^^B^, ^45ifi#>^ ( 104) 
® lA6t^)ick^^^^ ( 102 )i£i±l^i^(^® lB4B^)ii 
'25 lA^^ii^TG^ ( 106 ) . 

IB^^m,^^^^ ( 220 ) ^^^^^mS-^^^ ( 252 ) . 

® 2D A;^^^:^^lda®^*6^#J^®. A^^I&^iL8«6*jT- 



( ) A^^^iM. ( 202 ) *I^J&, #S 2C 6^iiiiG 

>ft ( 252 ) ^ @ 2B ^^«k^*^;f^ ( 220 ) 

10 

( 424 ) ±.^^-^-4^^^^^^ ( 440 ) ^^^^^^n^m^M,^^ 

15 

^5BA'^tfn5A^^5B-5B^M^m^\^m, 'S^A 

20 s 5D ^^5ta#ji&®. '&^ih#-i&>*^jlB^e.M*l^i"->h*5i^# 

A^^^) ^-s^^-A-^m^^^^ ( 620 ) . 

30 ® 7A - 7C^^laQ®, •&^n^iii#-#4^JLB«6^^->^4si^#;^-t 



5 ^^¥3 ( 720 ) ^^^-^'t^TL^ ( 734 ) 

® iiA^iiB ^^^:i^xm^^^^^'^^m^^fi^^^m. 

^ ^ it^ fit # ^ 

25 ( b ) ^xm^^m^ik^^^yci$~^^^fi\^n^^^}^^j^ 

^, itA^^^^'^^i^^^^^^^^Ai planarity 



t^rfj^t*^^^) 102 e.^^mT^^^^^^yTA, n 

10 '&>fn>'^-i'#*i|^^ 106a i^#J-#)lk^^^^ 102 (^^>^^). 

^:^5.3^7G^ 106 6^ i ^i3& 106a ;fe5{ti^^-^5.iix.^ 106 60^— i3^( 
) Ai^^^^ ( , J&;t-ia.t^>^%^iL^ ( ^-^^ ) 

15 ^Jit^r^^J^^^^JSk^^^'f^lOli^iL^ (*&^) #J^104^ 

y>l-^^-^6^iii7C>H-106 ^4r;f:|S16^x^^^^^k^^6^, 

S IB 102 

ii#j.M-ig:6^jii^x>'ft 106 6^T-#^» mf&^i^^^M^^m 

108. ^)Sit^^^^ 102>f^j^^,m^^6^;teil^6^SN^^^^^i|35i^# 

20 ;i.io4 -h. m iB^^^^M^^^^M m-siP^^M^^um) ^ 

^M^^^M-^^^^^^^^^l&i^^^^ 102 

@ IC i^A^Um^i^^^^l^^f^^^^^ 102 ii:#J-^-^6^ 

S.i^7t^ 106^^'-^ir^6^T-^-^, it^^^^ 
110, ^!)^^, ^:>^-;^4'mil!li^^^;t^ 102 
25 iiiL^ 106 #0^^, tb:^ti»itit^|t. ^^^iffi^, 
(^A) ^-^i^ib^H^ 106 #0#^'^>^5l#. 

102^^J-^-^ii£iG#106^ 

30 St^*T^J&^^^ "fi^^fc^^j" iiiiC'ftl06 i^^itS-ff{ 



( 108 ) ^^t-A-^^^^^^ 1012. 

^Bit^^A,, ^Mi^^^¥3 102 ^y:f,^:^m.^^^ 106 ;f^isj 

5 'fr 106 ifntAM^ik^ik^Mfi^. 

( 102 ) ^*6##;^ ( 104 ) icl^S^m 
■fi^M^-^m^^^^ ( 102 ) 6^5^ffli^-|t#^j|k^^^^ ( 102 ) ii: 
^^^S^^^ ( 106 ) ;&l^**5i|±#J^^^il*t^. #.^T^jl#^J4 

® 2A - 2D^a{7-#^:1^.. ^i-^^^^m\A±m4k'^^^ 

J^, itJ*@-t'^-t^^>^f-ir^^^'J^ PCTAJS95/14844 6^ S 8A - 8E - 
@ 2A^d{-^:a^ 200. ^i=-^->^*5^^#J^ 202 _h^]^^^ 

^^A(^nA) 202 ^^*5^#;l.. -Jgr^M204 ?:£^^ (-^-J^, ) 
20 ^ii#J^2026^Tj54.tf?Ji,#JLit^*;r^250A ( lA = O.lnm = 10'^" 
m ) 6^;^JL. -;&^l&206 jt^fl (^J>. ilit«|4^ ) 204 -h. ^ 

20000 A 6*^;!-;^. it)^ 204 # J.^$«J^1^ 206 

-M.^^.lOSit^Aif'l^, ia.5±3$.#)>^L^M206 Ji, 
^JLil>^^^^ 5000 A ^^A. 
25 -y&*l^«#^210 (^'J>^^4s.^^>] ) /:t^.^^)^208 _t, ^3- 

2 ^^-^ ( mil ) ^mM.2i(i^yJ.^^-^^it^^-^^ 

#*h3E, ^ifn^A^^i^^T^f^^^) ^^^^^ 212, ii^^ 
f i±^^is.>yi^]>&210ll^t^T®6^I^J^208. >^J>, ^>^^L212T* 
;^ 6 JL^, 212 -^icl^M. 10 ( t'^' " t 

^j|fe^3t^^^]-S-^^212 l^4?&^#>«^202 J^6^ 



-M:^JI^2U'^^An-^, itit^lt ) ^^L 212 F^^^208^Ji, 

^jLii^^;^^ 1.0 - 1.5 ^'^^^A. ^i^^.#.;^4Lir, 

;&<irjfe 216 ( ^J*», iS-it^lt ) J^^m 214 Ji. ( klAJS^T^^ 

5 #6^^) 6^^Jr#^#^#^*l-^6^#)|feiife*#^ ( 220, 2B J^t 

^) . 

T*. ia@ 2B J9f^, Jt^t^'fek^J 210 ( ^^^fr^^^^i^^ 

208Ji. ^)Bl208flt:i^^^^ (^iK#:^JHtiil&^^>l^ 220^J,6^ 

^t, ( non-wettable ) . 

15 >^it^mi^^lf^M4k' "^Ht6^" 222 . ii^^Bt6^#)5ij 

i5&*^;*^ 222#^i":^M-#''ii^^^^«)^^^^^tira?^fj6^^lt# 
( 214,216 ) i^^it, itAikit'A'i^'^-^^M^^^^^^^^^ 
;^ Cfi^^JL) ( 222 ) J^^$L^^^^^m.t^^ 

^ "m^^^ ( robbers ) " . 

20 ^^^m^^m¥3 220M,e^^Mi^mm4k^^-^ 

ijiSri^#;l. 202 Ji. ^#ltJ&ii#^;fi>^6^^>^i^>C^. #i«r^#)^# 

#0#^^ir) , 220 ^-^^^ (^St^^^^'J^) 

Jiit^^^ (iM:) ^tiL^ ( ) 224, 

25 ^^»t6^i^^^^ 222 6f|H54«rJii^^f>^#^'f ) . ilT »':A^B8>ft>f'T>^ 

aH, jL:ifP.$L4gJ^t^^^6^W. -^^^fi^^-f ( 224 &>|- 

^ ( PCT/US95/14909 ) 6^ J.-^iiiiC^. 

( 202 ) -hat, ^^»t^^^^ 



5 254 JiJEl^t A, i^HM.^^J^A'-A-'^^^^^ 2C Pffij^, ^mm^ 

^¥i 220 i ^^^7k^^^, 2D^-ir^t^m^^-^^^A-^B^^ 

i^^)^:^, # JL^M'ff ii.it->h^^ir ( i^^ ib ) ^^^^MM^ 224 
^>&, ^jfc^3t^*J-i^^#)H!^S*^*^ 220^iJlJ*.ii^J-(^J:fc», m^^) 
10 J:itic#232 6tf^#. 

>ill^w&J^^i±^t, ( 206 )E5-jLJ^^( 

#^^^^#) >y.^^i^t^^;J^ 220^f«Iy^^, E5^jL^;fl>^6^#j|fe 

1^ T 206 6^ K^i^ tE4L^h. 206 i"^lL>^- >h 

#:>Ssk^]#, ^^iii|©i^#;l.202 j^^i*. "^f^^^" > ^^n-^^-^^ 
^"^^^t!^" 252fi^#;^4'fe^;^4f 254, ^-^.i^ic^ 252 

^^->h^^J'^6^^^^^ 220. ^m2DP^^. (vi*: ^^^^224 
e.^^S.^7L^252 ^^^^'^^A "^i^^" 225 ) . 
20 >it«i€fi^|L;&->h#J8^t. ^T^^ ( 208 ) =gt^*J#, 

^4^iLH«6^-^af*3, Tf:^^^^^^ f ( 224 ) , fCfi^^ 

>^#^j|t^^iSr^;|^ ( 220 ) ^^^^-h-^l^, ^ii^TG^ 
25 ( 252 ) -t^lt^^^i^tt. ( eutectic ratio ) 

i 252 ) ii-^^ir. ^Jit^^L^ljt^:^^^;!^ 
( 220 ) ±.^$Lhi$~^^^^^. 

^"f^^A-^m.^^^^ ( 220 ) ^"f^^^^m^^M^^M- 
JL, gljfc, ii^^^^" ( S 2D ) #^^^>^Ji 

30 ^jSt^^^^fi^i^^^^®) . 

%X^^i.^^^ ^-^252 ) ^^^^^ (^-J>254 ) HVX^ 
ASIC « ^*hi£^. ^4t-;fe-^£6^it# (-efJ^^I^I^ 



-t% ( space transformer ) 7C# ) . ^:^;^L^'^^^7t'ff . 

^, M^^AX^S-^^^ ( iJ^-kp-^"^ PCT/US95/14909 t^^^^^^ ) ^ 

SlSIt^J:^. '0l|:fiair*^$'J^ PCT/US95/14844 t-'^^d^) . il^-^J-^ 
I«T ^^^^ l«l ^ % . 

15 ^ 1 

;I:IBM ( tm ) Cobra ( tm ) :JfpS 3A t ( ) 

^4f-^;^^>J- ( T*t^^) ^-^6^/iiiiG^ 302, it^ii^TL^ 
J-^jL;fei^#ifc^jfi&>hH3'l46^^^6^^*^>l^ 304 ^ 306 ^)fi]ll^t. 
20 ^-iii:it^302 6^ii%>^;fe^^t^#f i±^>h«'J'^6^^^6«r^^^;}^t6^ 
^M-'^. ^X^i^-^^^fL^ ( ^*J1{ ) 6t->h^^ ( ^^tJl ) 
^-^"f^^- ( ) 6^->h^-f ( ^^^) a 3A 

^^XA-A-^^S-^t^^, ^^AM^m^m^ ^-^6^i3i:7C#-302 T 

25 m^^^^^m^^^^, ^i^^m^^m 2B t^^*^^^^^ 

220, ^irJL$.^ik^^A (^\-k^m.^X^it^^^^M,^^^A, 

ii^iG^302 6^-^(^^tfe)4l:t-^^(>at^^^) . :!«^S3A 
t^>'r^^##, (^J>202 ) ;^B^* ( ) . ^Jtfc*. 



5 ^2 

a 3B ^{l^^>^#j|fe^^^^ 220 t6^-^> 
41-312 6^-^, 4^^312^5;L;t6^#:4i-*i ( ) 

( 220 ) ^^^4^4Y ( 312 ) lif ift. >5r >fl T 

^^^f-#^^J^ (^^It) , ^J**, (^'Jdi.' 220 ) 

:fc»312 ) . 

30 (^^^f^^) ^^'M^^S^^^^ (^f^^^) 322 ii-f- 

>^^'li^^324 ^->^;^*-h. j£:fc»St^^> 



5 

10 

• ^^^ 400-^4J^->h«15^Bt6^#t 402, -ffji-^-^^^H-^ , i':^it^ 
^^^^J^Z^'^ (it^H^M. 402 i^TiJt^fJIiltf^;^-/*^^^^ 
^) ; 

400 (^m^M^n^^) A^^^A^m^^^Mi 

^^^^ (-%® 2A t^212;teS) (il^A) ^t'; 

.^it^^^y^^j 404 6^^af^,>j^^^ 400 Jii^^lC-^Tftpiait^lt) 
->ir^6^ ( n 100 -^^-t ( n" ) ) ^^^J^ 406 ; 
25 •J^;i$.M^J^JL^it^A^-k^^^^$i) -M.'^m^ - lO^i") 

"jlti^'yti^ifc^l^ ( strike ) " ) 408 (j^S^jSf, ( Ilk 

30 2 W^) #1^410; #J: 

•>^^^-t.^^?^ ( ^^J^ii^it^*) -M^n^^ ( ^ 100^" ) ^^^B. 

412 . 



( 406 ) , ( 410 ) . )ci:Si-^$.^ 

5 ^^J. ( ->Nii^iL>ff6^i^;t^J^ ( 412 ) . 

(-^J^ 214,216; 406,408,410,412 ), ^^^^^A, 
M.^M'^^i-!'p400 )i«.^->^^^>^^^^F..j^t.^Jl6^|t>g(^J>206. 208 ) 

10 

15 J^^Xm^timn, fkJ^t^^MM^^Y, ^^mn^^^A, i£ 

^h'fi^t^-^) *t, #Jt.424>Ss*J^;^E7P 422 ( 

#41^3. ^¥t^M 426 a 428 l^, ^^^Jl}^^s( ^>iiit3^ 
25 (#^?|-^^;f;^vSSfi^#^) ;&430, >^J:J|p4|(^ 

^Ii|4. >^^l^#>i:426 6^^a 428 I^, .i§L^#^^;i:JL?t:^. ( i^-dl^ii. 

30 ^, ^]^At-^^^^f^M:^^ilii^^^^44Q ( 4 220,420 ^ ) „ 
ife) ( ^^it{ ) . ^^'^^^itm-f, ^ 432 ) 



^mt^^^^, ( 430 ) ^tt^4& ( 432 ) A^^m^fth, 

^^^m^ ^ 440 ^^^HM. 424^%. 

^^^-^st^t^^l^, ^i^J,;^M:432JL^$if^^M:^^mMH 

i3^3t^^ (#J> 102,220,420 ) . ^"i-i^ P J^:h^1lkMM. ->h^*6tr 
20 ^. 

S 5A ^AT^i"^^^-^6ff#*kife^^^60-#^^ 500 

;^-^^mfM,5Q2±, itHAA-^^^^yi ^ -M.¥tmU¥t504, ^ 

25 T^t^^^) 506 , j^l^ft 502 506 

^-^^^i^, J^ir^l - 4^t^, ^Jii^ii-^^ 2.5 

T-^, >S5B^4^^, ii#J^ 502;ML>fcki'jT?&^J^t^^l^#^ 
( ^^J^^^-^) ^^^^VQV 508. 
30 kf$^'\^^^^, n^^MAy& ( 100 ) >!^6^j 54.74°6^a^gi^ii^t6^. 

tS-iJL, lHJi3#j£>ft-^6^^>^. jfcj^.^^^^t' ( 506 ) 6^JL^^^^ 
M.( 502) 6^#'lif|L^ ( 'A^) ^, ^i-^^ 2.5 ^ir^^ 



ifc^X^, VJ,^^^ ( 506 ) ^^J^ (EJcr) ( 508 ) ^JLir^H^^ 
^m^^a^^^ ( 10-*m ) iK, 
5 T-i^. >® 5C 504 ^ft^K^, 502 ^ 

^^7Ji;^|t->h##^^#>ir514 (-^ 504;^^), #Jdl^^^^>y;#], # 
JL«;J^S^*;^^>h( ^ii{T*t6^-^) 516 ( 506;t9^ ) , 
516lt#^ii#J^502 6^^^. ^tr 516 tb^a 506 Jc. ^JL 
(4^—^^^ 516 41 f-—>^K7P 508 -h^) . — >^^^«|•146^| 
10 a516A^^6^. ^^^JL-f^^ 7 X S- 

M^'^ (^M.'t^m^M^^T^) • iiJ^THJX^a 516#^-^^ 

it^^^^^i^A^^^^m^^ 502 -h^^J^6^f#)ifci^3^^ 

506 ^itl^^^i 0.001 ) -f-^6^^J. 

15 -^^Ti^A^^fi'j. 

^^^^ 520 ( 4 220,420 ) ^J^^^P 516 1*1, f 

522 (^ii^, \ 

•jft.;^, 2t:^.->&^^6^^^^1^524 

M^^it^) , ^-k^^o.i - 1.0 1^>^; 

.^J&, i^^^->&^^^^, ^iL*^^6^^526; 
25 /:^^,'->&^#6^^i^^^^6^^^^^528. 

^t-^^^^^ A il{ 530 . SB-Ait^a * ^-^Ak^ 

30 :fe»a5D, 5E^5F^;r7F, 530 >&^ 524#:il 



^^t, "iitiJe.*^" , ^3-^^^x^4f^ (m^jL^it) it 

( M-kp^^^-^)^ ) f^^M^. ( it^^^^^^ ) #«:^iLili 

^\^J,^M-^^, »':t^->h^^iG>H^ ( ^^ilj ) ^-^^^ ( ^^ilj ) # 

10 S 5E if^^^Xm^^^^^m^^^^ 520 , jlfc#)Ht^*^;J^ 

3i^J--^^-^6^iii7t^ 540 ( J? 302 ^^) ^-i3&. SSF^Fil:^ 

iiHj#^^^6fi#jjrfei3^3t^^ 520, ^mm^^^^^^^-^f^^^4f 

324 6^->^#^|tT«;^ 322 ( g 3C i§ ) . ^il^^>J'14^>^i« t , 

^^^^y^m^^ 530 6^^)5fei3^^«.^^ 520 : 

15 •^1^^/^^^; 

^^y^^ffiJiSrJl ( pitch spreading ) , -Itp^t^^'i^^ 

20 530^fBl6^|9lfl£Ti':JtJci"(dtP®^t^)i^^'M"( ^ 

^ilj ) #j|lj3*-322 6^(5lJ^. 

^&;fe4^6fr^liL:5t ( 5E ^ 5F t^«# ) ^^^^^'^^^^ ( 
) ^->^iS^^ ( ) 

530 ) ^-^j|k^3t^^*r ('N:J(p 530 ) , T^>^i^^^^^6^>ffi-^$5^L^i^6^^ 
^^^#^ai^4e^h-^j|fe^;|^ (>e^J>530 ) . S^^^il-ft 



520 ) ^^^^1^, ^^^it±^^^i^^ i^^^^ik^) ii^tt^^^ 

( ^> 540 ) , ( it^^^fi^^A 
10 >^it>^>^f*J^t> 602 (^**t6^-^) 

^^^i|Si^#;l.602 6^;^3&t^^-^^^'^ ( ) 
15 ;lE9>h Oa^^) fil^ (da) 608. 

6^) , il^iHja 608 '"^f^^^" ^-^M.^^ (^^^1T^'^) 

-mt" #)H;^>I^618, 6i8.y.iL;&^^6^r#)yt^5?c#^ 

620 ( 102,220,420 ) ^i^-^^^i^ilj. SL-kpf^r^it^, =.^M6*r 

( 618 ) #^11^6^, ^^^-h^iit^^, #^:^??>h>f€.i^fe^^l^l^ 
(if^->^^^^6^l^9>^^ ) ^5:6^ AA^^ 618, #^j«it^^^^ 620 

4^)icki^^^;|*| 620#^^>tit#^ "-^^ ( rock ) " ( ^r^^^'}&^M^ 
25 618_h) , /^ff^M^^'^--i^^%^^^M^^^yXM:, ^^J^ 

30 

20 



( #9^ 4 ) , yj^^'tm^ ( A^U^^^^ ) ^-^hii^TL^. 
7(rT^5(L^ LCD i©>fe.6^;£^, 3|.dif^;^^^h^-f^ (M-^i^^A) ^ 

TG^n^^^^^Xit^^^mm^ LCD ^;feL6^ii#. 

fHi^) ^>^iiiit#) 

( b ) ^M4k'^f&^^^^^, ;^^^^1Bi^^^m±^i^J^t.^m 
^S.^7t^, ^X^^X^^9i "f-^^fi^" i.^7L^^1^^^^yt^^m, 

^n^^^ i^'Ji#jfii7G#6^^;^. 

Jl>y^^J^^^>^ ( ^ibT^t^-^) >^'lt 704. >^I#704^;^>ft'f^- 
( ) ^^m^^M. 702 Ji^J^^^-^ilifei^^fc 
(^i4i5;9r^6^-t6#-^jft^;|*|;te^) . 704 ^^>^ ( feiJEEpf^ 



S7B^A: 702 6^^a?Ji, 704 f^, 6^ 

5 ( field 706. -k^^^^^MA 

10 7C ^>r^6^T-i^l!|tt, ^Ifc-J^^^## 710 . ^'jdii^it 

»':^^^;«f-*]^«6^^^^3J^^^6^^^^n.^#>g-7io 

t^^^tr^-f^ 704 -h:^, T ( ^'J:itPii.i±#^ ) 

-y^jfe;^ 6^ ( ^?<J> \ - 3^'^) ^'^ ( spring ) ^4r#^ ( ^'J^^J^L* 
712, .^ii#^'14^^;fi^^^^. ^i^4^:l^6^+fr?>LT, 
15 '^^^*^^frJr712 ilt^^-;i:ili^^^^#J^6^#^714. 

^H-712 T^^fr-K^ii^^*^^., ^MACYD i^t^A^ 

T-#, >S 7D ifp 7E ^/f^, -^Ji: ( 706 ^ 708 ) ^^'(ii"^^^ 

^7ioT^6*i^^, ^^H^no^MM , ^^A, 

20 il!T*t6^-^) 720 702 

Ji. ^-^-^6^^j$fe^^^*^ 720^;^->^l^^^^ 722 ( jL^fii-;^.^ 
6^->^>^#704Jl^) , ->h^h^^^ 724 ^->^t 151^^726, 
726 }^ 722 ^^Y^^^ 724 
jL>^g 7E fy^^i^JkH^, ^^^^^^^ 720 ^ri':^^^## 
25 (^;^- ^- A- ^^^) , -fA, 'b'^^6tI^i3^^^ 722 4^# 

6*j^h^^^724^;Ni^i^Jpt-t^6^. #^^3t^;J^ 720 6^ 

^hi^ ^ ^ 724 ^ f«] 6^ I"S1 ]E& tt^^^^ -722 ^fS\^fSl^^. 

J^^m^^^^^^^^ 720 6^ ^tS\^^126^i^XA 
30 ffpit>^S 7E t>t€l*.^^'J^' >ycl^ 3^^^ 722 Ji 

6^i.^^i£-^Stt:^^b(^>*)i^#^724 Ji6^^^*t. ^^h^^^724 



■^^j.«'J'|i''iL^'' 730, ^^iso/k—^^^^^-ysi^^M^^i-^ 

730 ^^^^^^^tL^ 734 6^r^*Ji:^:lf ;^j|fei3&^^;i^ 720 ^ z 
i"^^#)|fe^3^ 722 W*^l^3, ^Ji^^^-^-^h^^iG^ ( 

^J5t«96f|.^af^, iL;^ ( 730 ) ^Si^VX^^^^, >j5til#ti|-^JLT. # 
10 (^3tffi ) 6^^^. ^«-^6^#)S*i^^#*^ ( 720 ) -^VX^^!^ 

ip^^/r^, ^-^-J^^^j^^d^^l^j^^^^;!^ 72Oi4it'S^n60^h 
J.) ^^^ 724 ^^J-iL;ti 730 ^jiJ^^ ( ® t^A^^^TS^) , -^^^ 
^^Ti^^^^^^^^^j^ST^, ^^^^-^m^, its, #^.4>f^^^^ 
15 720 ^-^60#J»i^*^;|^ 

^^^;}^ 736^i!j6*F. *jifc^#T#^-^#)!rk^^t^;1^6^^h ( J.,^ ) is^ 

iL;^730 TK:<^^^^iL^6^^^iG>fr, & 

7F tt^^:tfj6^, ^^6^#)li53^^^^ ( 720 ) 6t 
#)iEk^^^ ( 722 ) ^^—A-^^t^^^lA^i, ;^itmH, 3l>^^^^ 
25 ^;{^-^^^ic>#- ( ) ( ) 

740 6^#^^X.-1-^^?^J#704 7A ) 6^:l^;R5^>^i-##'J 6^. 

jL;^ ( 730 ) ^^AJI-^^m'^^. J^^'^^m^^^^ ( 720 ) 

( 734 ) ^M^^^ ^#^6^^^ t> ^^^a ( 730 ) if; "J. 
>^iiiiL^'' ( ;^B8-ttf»ll^6^ PCT/US95/14909 ) , il^^^^fti"^:^ 



«*6^^J^t (^-ES 7E ) , ( 720 ) ^Mj^ 

S 8 ^ il{ T ^ -#iiit#)lfe^ f5I JE4r JH^^-a^ 800( it 

820a...820e ( " 820" , ^ 720;^^) ^^^^^^^-^i^^ 

#J^802 (-^ 702;te^)-t. ^-^I^^^^^m ^Id^-^-^H 
^ 822 ( 822a...822e ) ^^->^^^ ( ) ^ 824 ( 824a...824e ) . ^ 
15 il^StT^^A. I^^ 822 >e— ^#^i(r "R" #J-^«J 

i3^*^;iii82o<^^is:^ (^1^. ^^t ) "^-^n^^^^- (>ycil>^St^ 

^-^6^^»ki3&3?;^^ 820 4BirHl^;r^r"l^J-^>^. 

20 ( ) 824a...824e ^^^^b-^^H^^ ( ) ^ 822a...822e faj 

^. 

^ikm^, 820 5ii±'e'fn6^*-J:3^ 824 T^:^ 

25 

^^^^ ( -f^'J :ita 720,820 ) , yj.;^'kpH^^Mt^^^M^^^^^^ 
#j|fei^3t^^t^#^i5(^^^tT&Sfc )^ "^fe" ^;J^('^'J:it^740 ). 

S9A - 9E^iii^-^6^;i^^^)i*^^^^6fr^'e^:5fe^!l, il^ 



®^>^i^1flr*^^6^ 1996 ^ 12 ^ 31 ^ ±m.^Am^H^^]f'^ 
60/034053 6^ @ lA - IE . 

® 9A ^ 9B ij^^-^^^aij^ilk^^^J^ ( ^'^^jfeit-H^ ) 
900, A7L'f1-iti"#i(^^k^6^^;^I^^J.->hifc^7L#, f^^^^TC^ 
5 i^^ffl^'f-) ^^^:Si^ PCT/US95/14844 t^Sl«I^J:E. 

^^ 900 ^^^6^, '&^;^^>^^^ 902 ^904, #JL^>^i^# 
^M^^^^M^A^ "L", #^->h^J-f, -^vi " L-.^IO - 1000 
^^^fim^, '^'Jip40 - 500 ^^-^il^40 - 250 ^:^, ^-f^^ 60 100 

10 "LI" . 'g^hi" "L" , it^t^^^A^M39(iO^VJ.^ 

^^902^-^ "^M'' , #)lkic>^ 900#^jtb^#:^^^->l- 

^^-7Gf^ ( ^^ife ) . ^^# 904^->h "ill^i^" (sS^^), -g^-^j^ 

15 ^^ 900 ^^^^^:5(r "H" . " H " .^t 4 - 40 

:i::Jtf ^ 5 - 12 W^^, ( lt^= 0.001 ^i") 
JL-^M 9A t>it*fc*fj6^, ^^1^ 900 ^ "^M^" . 
^^902 ^-f f -.^v^Ji, i3&^ 904 ^i"^- (^-) ^^^Ji, 
ff] ( t'^') ^^ 906^f-^^^>^Ji. ^^^J^L^^^-^^J^^^:^ 
20 IHI. ^jfc, 900 :R.;g-^>h "^^fi ( standoff ) " '^'fn^St 

"dl"^ "d2''. ^^-S-iJL, ^•^#jHtic#900g|-;r^^"^ 
fift'" . ->^^K^h^>^#)lk^ 904^^JlJ.t'^'1^^^^906, ^-^f^A 
^f'ii^^^:^ 906 i^_h J-l^v^^ 902 , 

A'itJn^, #^#)|!ki3& 904-^ t'^^^^906-^fiJ6^ "^i" ( dJvT 
25 J^m9A^^H^) ^M^lLi3.^^ - dl" ^H-^T^m: 'S^ik^m. 

( ^^^) ^-^m^ ( ^ir^^) Est 

^^tMH. ^^^M^9Qm'^><^^^9d6^n^ "^JL" (-k^ 
/km9A^^M^)^M^^^s.^^ " d2"^S!lit.T^>^: ^LifjHi^C ^ 

i^^mf, ^i^^^ dl " " d2 " ^JLirj^- 



. " dl " ^3 - 15 t^?£fflf*3, :fe*f^i^ 7+1 t^; 

5 itd^T^g 9B t'/f €^^^'J^> 900 Tje^>^L^l.^^ 902 

900 ^^^f^TL^i-iL^^^VXiSL:^-^^^^ ( ^ 730 ) 

10 ^#>fvX^^, l-a^^902^^^it>f#:^;&^^f:i^^. 

jlb^^a9Bt#^^ . ^'J:if^. ^^ 900^*^^35^902 

" wl " 3 - 20 W:^, 8-12 i^-^, 900 4^ 

*^3«c^ 904 *t6^£;^ ''W2'' 7&1 - 10^^. i(r 2 - 8 t^, ^ 
15 ^ "a - 2 - 6 i^^)^^ 900 ^^^^ 902 J-*^* 904 

, ;/ttti*l^>^902#:ig^ (;F:^#^) #J.^*^^ 904-h:5fe*^ 

20 ^;|^ 900 6t^^^ 904 3i-ifiS:^->h46#^^ 908, -^Jtfer^;^;^ 

>@ 9A j^9B ^/r^, ^'fci^)lfeit# 900^^^^, '^^x. 
z *-^JL " L " ^vS y JL ( " wl " " w2 " ) 

25 X ^^Jt ( " tl " ^ " t2 " ) " H " ) ;|_>5 z # 

#j9:.J^'ji^jifeiG>ff 900 ^^J.— ^h'fc^it^f Ht, •e^^rfc'jH:.^^, 

S 9C^ii'-^^'^^m^^ 950, 'S^:>^^lt;5n&^-^S 9A^ 
30 9B t^^^ 900;f9lS]. ^^^^^"^^^ ^^-^^^^ 952 i ^ 902 
^^M) ^-^^1^^ 954 (^ 904;^^) y:f.:SL'-^i^^^m^ 954 
^iV^m 958 ( ^ 908 ) . ® 9C ^ 950. 

26 



^-kP, SL-ka^^ 9C ^^^ik^H^, 950 ^*^>^^ 952 

^^^-^ " tl " - 10 2-5 950 

^Bi^ 954 ^^>^>^ " t2 " 1 - 10 t^, ^n^J 1 - 5 t-^, 
5 "p" :i:^i(r2 - 6>^. 

^^^-P" ( @ 9C ) ^»':i^^-l^#J«-f^^J>f>^^^6^:5rJ^^ 

^. >^^^ 950;lLiiit^|fc^j^^6fr, Tie^^^j^t;^-^-^^ 

^^*]^*f^A6^^^6«F#>^^^(51^^. ^J*». 5fi-^H^ 950ii#^y> 
10 J^>y;^3S^^it^ipi ( EDM ) . 

( 902,952 ) ( 904,954 ) i ^) t^VXA^ 

15 6^f^>^ ( z#;5ri53) iS|>h#;l>f^^jfc^*^ ( 900,950 ) th^^fk 

( 902,950 ) ^^'h^^fk^ ( 904,954 ) ^^^^'h, 

20 ^#^6^, >j?til#^3LT. "P" #^0, >j5L;^JlB«6^?i£®l^, ^ 

% "P" -»fe>T>':Jt^i^2 - 6/1, >Wdlt';t5!l30>^. >i«t^iLB« 6«[ W , ^ 
;j^T^:i^^v^t;^>l:5ri^^#^^6^, ^^^^ 

900^ 950i^^JLi.if^4r;l:^>^6^, '^-TiXl^M^ 
25 6^:|^^6^J^5P#^^^ (^]^^) f>&^>(^. 

m 9D i(f#)Ht^^ 950 954 ^j^^ir^^m ( jW:.®^*';^^ 

^i^H^^^^, eirtli^^SE^ "dS" ^0.25 - 5 ^i^3^-^, # 

"d3'' ) VXA.^'i2^JI^^^¥iM.^^^. 



15 





£1 


i 




L 


10 - 


1000 


60 - 100 


H 


4 


40 


5 12 


dl 


3 - 


15 


7±1 


d2 


0 - 


15 


7+1 


d3 


0.25 


- 5 


3 


wl 


3 


20 


8 12 


w2 


1 - 


10 


2-8 


tl 


1 - 


10 


2-5 


t2 


1 - 


10 


1 - 5 


a 


0 - 


30° 


2-6° 




0 - 


30° 


2-6° 



" dl " ^ " H" 6^-'h^^, ^Jtiip^i^X.^ « H" 6^ 1/5 - 1/2 

20 

"w2" i^#^^J<.-J- "wl" i^M^A "H" fi^-'h^:^, 

^Jdk.»^f-X.-t "H" ^1/10- 1/2^(51; 

" tl " iL^^x^i" " tl " 6^-^. 

25 972 ( 220 ^ ) T^^^ii-fe 970 ( i? 900,950 

) ^^Mi^ 974. »':^>R.#|^^^A>r^fe6^-^)»^^ ( 908,958 ) 
d^^jlk^. ii##T^)lk^^^>i^ 968*;r-^^-|fc^-^0^3t#'^ 

30 rfij^^M-^mx.^ 970 ^^m^^^^ 972 ^'^±^i^^^n^^^^ 



5 ^y^:SL^^>t•, 

y^J.^'^^n^^^; 

10 1^4; 

( semi-noble ) «;^'&^n6^^^, 

15 ^K:t;sL'S>fn^>^<^. 

x^; ^ji^^; ( CVD ); ( PVD ); 

a lOA - lOD ^il^^^'J^^J-%,^X>'f=^ ( 1010,1030,1050,1070 ) 

^^^4km^^^¥i ( 1000,1020,1040,1060 ) litjs.ffi >^;p-^^ 

30 11^^X6^ 1996-^12^ 31 9 ^iS6^ Bt^^-J t * 60/034053 6^ S 

7A - 7D , 

^^^m^^^^ ( 1000,1020,1040,1060 ) -^1^ 



( 1002,1022,1042,1062 ) ^— ( 1004,1024,1044,1064 ) , 

( 1006,1026,1046,1066 ) i^^, '^-fH-^H 9A 9C f^M^^^^f^ 
5 ^^^;jil900j^950;fe^. 

S 10A^iH^i"i^jt|^.^tMf-##-^. ^il>^^']^t, - 
>hf^'|±#)feiG4^ 1000 ( ^M^^^^^-^-^^m^^^^^^ ) it 
it*l->&i(& 1002 ^^J--~>ht^iG# 1010 1012 
^^i^%-^>G# 1010 ^^^f, ^3./^¥^'^^Mi^¥i 1000 

10 1004 T^, y&^^^i^ 1006 . ^tSsjj^'li-^jftkit^ 1000 6^1.>^^3^ 1002 
" , ^itS.i A) " P" i^l^^E^jlki^ 1004 
^^^dOm^iEE^^, ^-J:i(a60^^, ^ - ^ ^ ^.^kB^ 1004 Bt, 

^'lt#«7G# 1000#t* (^^) , i5)J^^-gp^l006^* "P" i!th 
-^)lk>^I#1012 6*»ii^(Pp7t^l010 6^;^^) , jfcBt. X^^I^'^^^iSiiG 

15 4t 1000 ( Ak.A " P " ^flSs^ 804 ) ^i^^-f^Hk^, 

^mK.^^^^Y^^^t-~^'t^'^^^\^^ "LI" . ^^^^iti 
( 1000 ), y.^t^n^t^^ " li " 6^.^^-^.^ " l" , 

20 ^^^) , ^^m^^^^^iilj^m;h^^^M ( "K" ) 

© 10B^!fcjg-f#-iL^.^tiK:60^^#:a*. 45til>^^J^t. - 
>h^'^#jWJ7t^ 1020 ^it^^M^ 1022 *^J.->i-%^iC>H^ 1030( ^ 
1010 — 1032 ( ^ 1012 >N ^ ) ^-f;^^ 1030 ^ 

^^_h, ^^%^^^'\^^f^K.^ 1020 6^j^^i3^ 1022 , ^^>C^ 1030 
25 vXJ^^'fi^J^ix^'i^ 1020 ^ t'^^-S^^^^ 1026 ( 1006 ) 

# J->&1.'{*^^^ 1026 ( 1006;f8^ ) , ^i6j^')i#)|kiL4f 1020 
6^#)SkiS& 1024 ( 4 1004 ;fS^ ) ^^^^-^i^S. (A) " P " , ^is.^ 
(*) " P " i3:|L5&^0^ 1024 ^^^g;tflt^^. ^Ji^t-iid^^^ 
JEE^ lOA ) . mi^^^-^^H^J^U^^^, ^-ii^ 

30 '&4^iS:^^^^iC'(t 1030 #^^®_t. ^^-^ij 

^T^M^^m^ 1024 Bt, X^^'li#)yt7C# 1020 ( 
" P" 1024 ) jLdia.^Lir^6^^?fe^J ( 1000 ) t^#> 



A-^'^^m^^ 1040 ( 1000 ^ 1020 t ) ^H^^M^ 1042 
5 M.-^-^fTt^ 1050 . ->h#^^*^ 1052 VAM-^^^^^^]^^^ 
1032 ;fef:i&^^i^^^^'fc^it# 1050 6^4^5Ji. ;fi±, ^il^f"lt;jfLT, 
1052 ^^tL^mi^B^^ 1040 6^1.>ai3& 1042 , ^J-V^^^^ 
^ 1046 , ^^^m^ 1044 3i ( .* ) " P " , ( ) 

"P" i5:>j5t^#J»t^l044^^6^S^^^^, #J>«(^ES10B ) 

10 ^'^^m^^ 1040 

"LI" . jE.>-t&6^^ife'^'J t##, ^->^;^l^T^ip^#0^ 1044 
Bt, r.t^'^^^B^^ 1044 ( >y.*, " P " J.i3^# 1044 ) ;t 

15 ® 10D^jfe^i^j|-jt5^'t^^it6^#-#^4^-. >j5til>h^!|^t, - 

>h^f'|±#)|!!t7G^ 1060 ( ^ 1000,1020,1040 ;fa # ) i£it*^>t^ 1062^ 
^^->f-^^7G^ 1080 (-^ 1050;fB^).^il>h^J^t. 1066 

" P" i5t:»^^^-4- "f -i/r^^" 1012, 
"P" i£^JfE#)lb^ 1064^^6*r®^m^*h, ^'J^lTii ( 8C ) 

"LI". j£:&p>i5L^^6*F^;}fe'«»| t^#, ^ T^Tife;*^ J.*^^ 1064 

df, r.t^'^t^i^^^ 1060 fi^il.^'h^^ ( JkA " p " M.^^ 1064 ) 
it^^^. (^yXzt^it^t^^^\oi2¥jKir^^^- >j5tt*r^^i072 

#0iG^lO7O6^4^^t". ^^^jlt^^ 1060 f^m^#, .Hi^, 
25 J^'liiG^ 1060 6f|i.^h^^#^^'(fe#. ) ^MS6^)^?fe^.Jt 

;^^xm^fimf^. ^^tAt^nM.^^( "l" ) ^tr^iiTt^ 

30 



-f>*^^;fefJ^'&#«fe7G>fr6^#^. m llA^llB-^l5-*^;S-6^ 1996^ 
12^ 31 9 60/034053 6^ S 8A^8B;fig. 

5 s iiA ^jfc-#^'Nt#jSt7G>H^ 1100 . '^e.^^^n^m^m^ 
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